BIOLOGY AND EVOLUTION OF THE ATLAPETES SCHISTACEUS
SPECIES-GROUP (AVES: EMBERIZINAE)

RAYMOND A. PAYNTER, JR.

ABSTRACT

Atlapetes schistaceus, nationi, leucopterns, albi-
ceps, pellidiceps, and  rufigenis, ranging in  the
subtropical and temperate zones of the high Andes
from Colombia to Pern, form a species-group.
The six species are thought to have originated in
the Pleistocene. The present distribution of A,
schistaceus  closely approximates  the presumed
location of lowland forest refugia during warm-
dry interglacial periods. The remaining five spe-
cies appear to have had their origins in small
moist pockets, also during warm-dry interglacial
periods, within the high Andes of Ecuador and
Peru, either as derivatives of ancestral schistaceus
or of more recently arisen speeies within the
species-groap.

INTRODUCTION

Atlapetes, a genus of secretive brush-
inhabiting emberizines, occurs at high ele-
vations from the northern Mexican platean
southward through Middle America to
northern South America, ecast to south-
astern Venezuela and immediately adja-
cent Brazil, and south through the Andes
to southern Peru. Bolivia, and northwest-
orm Argentina. Twenty-two  species  of
Atlapetes are currently recognized (Payn-
ter, 1970: 190-206), seventeen of these
occur in the mnorthern Andes between
northern Colombia and southern Ecuador.

Within the genus there are six species.
viz., schistacens, nationi, leucopterus, albi-
ceps, pallidiceps, and rufigenis, which are
morphologically similar and which appear
to be more closely related to one another
than to other members of the genns. The

six species might be considered as com-
prising a superspecies, but until more is
known of the apparent partial sympatry of
several forms it scems better to treat them
simply as  the “A. schistaceus  species-
group.”  The group is distributed from
northern Colombia and western Venezuela
south to southern Peru, with particularly
complex and interesting distributional pat-
terns in southern Ecuador and northern
Peru (Fig. 1). However. as is true of most
species of Atlapetes, the ranges of these
birds are known only in broad outlines and
there are verv few published accounts of
any aspects of their biology.

Because a meaningful analysis of the
origin and evolution of such an assem-
blage is difficult without knowledge of the
living birds, it was decided to study the
species-group in Eeuador, where, of the six
species, only ruficenis fails to occur. In
June 1965 David W. Norton went to Loja,
the southernmost provinee of Ecuador, in
order to reconnoiter localities where the
various species could be studied. Norton
found leucopterus at Cruzpamba on the
Rio Celica and albiceps at Yamana in the
upper Casanga Valley, as well as other
species of the genus not relevant to the
present paper. My field work began in
October. We had plamed to spend  the
three months of the first field season work-
ing northward from the southem border
of the country, becoming familiar with the
species and  mapping  their  distribution.
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More detailed studies of their hiology and
distribution were scheduled  for  future
seasons. By carly November we  had
reached Las Palmas, a settlement in the
valley of the Rio Paute, cast of Cuenca.
Azuay. Iere our party was attacked by a
band of villagers, resulting in almost fatal
mjuries and causing abandonment of plans
for turther field work.

I was fortunate in having been able to
observe four of the six species of the
group, viz., nationi, leucopterus, albiceps,
and pallidiceps.  Although these observa-
tions were hardly more than an intro-
duction to the living birds. thev do provide
a better insight into the complexities of the
species-group than was available hereto-
fore.
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DISTRIBUTION, HABITS,
AND MORPHOLOGY

Atlapetes schistaceus

Range. A. schistaceus has the most ex-
tensive range of the six forms within the
species-group (Fig. 1). It occurs in the
northermmost extensions of the Andes in
the Sicrra de Perijd of northeastern Colom-
bia and northwestern Venezuela and  as
far cast as the Cordillera de NMérida of
western Venezuela.

Oue race. fumidus, is known only from
the northern portion of the Sierra de Perija.
It may be isolated there because of the
generally lower elevation of the southern
part of the cordillera. However, the race
is the least distinetive of the six recognized
and I suspect that gene flow between
fumidus and nearby races is facilitated by
the presence of vet undiscovered semi-
isolated populations in the small areas with
altitudes in excess of 2000 m that form
an irregular chain through the southern
halt of the Sierra de Perija. Another race.
castaneifrons, occurs in Venezuela from
castern Tachira northeast to Trujillo and
apparently is separvated from tamae, the
form of western Téachira and  adjacent
Santander, Colombia. by the arid valley of
the Rio Torbes. a known barrier to other
birds (Vuilleumier, 1971).

Although the records are sparse and
spotty, the species seems to be found at
higher elevations on both the ecastern and
western slopes of all three Andean ranges
in Colombia (de Schauensce, 1951; Phelps
and Phelps. Jr.. 1963). There are. how-
ever, large seaments in cach cordillera from
which the species has not been recorded.
Presumably the mountains are too low
here for the species to occur, with the
result that there are probably several iso-
lated populations as, for example. on Nudo
Paramillo in Antioquia.

In Ecuador the species is known from
numerous records on the castern slope
south to Tungurahua. but south of here
there exist only two records, one from the
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TABLE 1.  COMPARATIVE NMEASUREMENTS OF A. SCHISTACEUS SUBSPECIES.
B Wing ( filr‘(\t) - —__1T.IT_ o (Iuln.n-n (fr. base)

Race Sex N Range  Mean SD N Range  Meam  SD N Range Mean  SD
fumidus! $ 14 71.2-77.7 745 mm 14 73.2-82.8 78.6 mm 14 142-15.2 1.8 mm
castaneifrons= & 3 73-77 75.0 2.0 3 76-81 78.3 2.5 2 16 16.0
tamae® & P T4-T8 P 79-82
schistaceus? 4 3 73-84 78.6 54 1 73-87 80.0 6.6 4 14-15 14.3 0.5
taczanowskii® 4 1 78-81 79.0 1.4 4 82-84 83.5 1.0 4 15-17 15.6 1.0
canigenis? 4 1 76 1 78 1 155
frmidus? Q@ 16 66.4-72.9 69.9 16 69.7-78.0 78.0 15 14.3-15.8 14.8
castaneifrons®> @ 5 68-74 70.4 23 5 69-77 72.8 35 5 14-17 15.8 1.3
tamac® Q@ ? T73-74 ? 76-78
schistaceuns® @ T T7-83 79.- 20 7 78-85 80.8 1.5 7 14-16 15.4 0.5
taczanowskii® Qe 3 7177 74.3 29 3 75-81 77.3 3.2 3 16-17 16.3 0.6
canigenis® e 1 72 1 72 1 15
"1 Wetmore and Phelps, Jr., 1953: 13-14. e o

2 Original data.
3 Hellmayr, 1938: 404,
t Chapman, 1919: 330.
upper Rio Upano  (Chapman, 1926), 2500 to 3.000 m. There are insutficient

which apparently is in Zamora near the
border of Chimborazo, and one from Las
Palmas, northeastern Aznay (specimen in
Moore Collection, Occidental College). On
the western slope the species barely enters
Ecuador. One specimen has been taken on
“the road to Nanegal,” northern Pichincha
(Chapman, 1926) and one from a short
distance farther north at Intag [ = Intac],
southwestern Imbabura (Berlepsch, 1912).

An 800-km break in the distribution oc-
curs between southern Ecuador and north-
crn Peru with the species (race taczanow-
skii) reappearing in Huinuco and Junin,
again on the castem slope of the Andes. Tts
southern limit appears to be the Urubamba
Valley, central Cuzceo (race canigenis). It
has not been recorded between Junin and
Cuzco. This wide gap is probably an
artifact attributable to the absence of ob-
servers, although a smaller discontinuity
almost certainly exists owing to the pres-
ence of the arid valley of the Rio Apuri-
mac.

A. schistaceus is a high altitude form,
ranging from 1,850 m to as high as 3,750
m, with the majority of records trom about

data to detect any geographic variation in
altitudinal range.

Habitat. Most authors (e. g., Chapman,
1917, 1919, 1921, 1926; and de Schanensee,
1951, 1964) describe the species as occur-
ring in the subtropical and humid temper-
ate zones. The only specific indications
of its habitat seem to be those of Wetmore
and Phelps, Jr. (1953), who mention the
northernmost race (fumidus) as occurring
in woodlands, and Zimmer (1930), who
deseribes a Peruvian race as being found
on the ground under bushes and in other
shady places.

Habits. lixcept for a brief comment by
Zimmer (1930) that the species scratches
on the ground in the manner of towhees
(Pipilo), there is no information about the
living bird.

Morphological variation. In spite of the
species’ extended range and the existence
of several major discontinuities, there ap-
pear to be no significant differences be-
tween the various named populations in
wing, tail, or bill lengths (Table 1). The
data suggest that the races schistaceus and
taczanowskii might be larger than northem
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FIGURE 2. Atlapetes s. schistaceus.

Andean populations, but there are too few
measurements to be certain. The species
does, however, exhibit moderate sexual
dimorphism in size. On the other hand.
there is no sexual dimorphism in color and
pattern but there is considerable geo-
graphic variation in these characters; these
differences have been nsed in describing
the six recognized races.

Nominate schistaceus (Fig, 2). which
ranges through the Colombian  Andes.
except in the northeast, is characterized by
a sooty. nearly black. back and black tail.
The pileum is dark chestnut with a narrow
arca of black over the bill. The lore is
extensively white and the side of the head
is black with slightly lighter auriculars and
a broad gravish white malar streak extend-
ing to the neck. The mystacal streak is
broad and long. The throat is gravish
white with an admixture of black feathers;
the breast, abdomen. and sides are dark
gray, lightening somewhat toward the
mid-line. At times the portion of the up-
per breast adjacent to the throat patch is
somewhat scalloped by black tips to the
feathers. A conspicuous white alar spec-
ulum, varying moderately in size, char-
acterizes the black wing. The concealed

Opyacachi {2,500 m), Pichi
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ncha, Ecuadar. Q. MCZ 139,387.

bend of the wing is white and occasionally
there is a restricted area of white on the
exposed base of the outer cdge of the
outermost primary.

A. s. tamae, which is not contiguous with
nominate schistaceus or with castaneifrons,
has a black back as well as tail. The crown
and neck are a lighter chesthut than in the
nominate form and there is only a faint
trace of black above the bill. The sides
of the head are black with no lightening
in the auricular region: the lores are black
or indistinctly dark gray. The malar streak
is short and narrow, as is the mystacal
streak.  The throat is gravish white and
sharply  demarcated from the dark gray
underparts. although there is still a tend-
ency toward a lighter color on the abdo-
men. The wing is black with no speculum,
but the concealed bend of the wing re-
mains white.

A. 5. castaneifrons, the form of western
Venezuela, is similar to famae except for
lighter pileum and hindneck. a small white
loral spot, and no trace of black over the
bill.  The malar streak is broader and
whiter and the mystacal streak heavier.
There is a tendencey for the outer web of
the outermost primary to be pale, reminis-
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cent of the condition in the nominate form,
and a faint suggestion of an alar specnlum
is evident in some specimens.

The race fumidns, from the northern
Sicrra de Perija, is the least distinctive of
the six subspecies. It is very similar to
castancifrons and differs from it in being
less black dorsally and more uniformly
gray on the breast and abdomen.

A. 5. taczanowskii, the race isolated on
the castern slopes of central castern Peru
(Fig. 1), resembles castancifrons except
that its back is more sooty. there is no
hint of a speculum or a white edge to the
cdge of the wing, and the lores are nearly
white with the white extending to the sides
of the forchead, accenting a pronounced
area of black at the base of the bill.

The southernmost race, canigenis of the
Cuzco region, ditfers from all other forms
in lacking both the malar and mystacal
streaks. Othenwise it is similar to taczanow-
skii, except that the lores are dark gray
and the black at the base of the Dill is
replaced by dark gray, thus forming a
gray band from eye to eye.

In summary, the main differences be-
tween the races are as follow. The pileum
is darkest in nominate schistaceus, lighter
in tamae, and is lightest, and similar, in
castancifrons, fumidus, taczanowskii, and
canicenis. The alar speculum occurs only
in nominate schistacens but is faintly sug-
aested in castancifrons. White cdging at
the base of the ontermost primary is found
in some examples of A, s. schistaccus, and
there is a tendency toward paleness on the
wceb in some examples of castancifrons, but
in the remaining races the primaries are
completely dark.  Mystacal and  malar
streaks are found in various widths and
lengths in five races but are entirely lack-
ing in canigenis. Loral spots are pro-
nounced in nominate schistacens, very
large in taczanowskii, small in castanci-
frons and fumidns, nearly absent in tamae,
and dark gray and concolor the
forehead in canigenis. The forchead is
conspicnously black in schistacens, very

with
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narrowly black in tamae, black with white
edges in taczanowskii, gray in canigenis,
and concolor with the crown in castanci-
frons and fumidus.

Atlapetes nationi

Range. This species has an extensive
range from southern Ecuador to southern
Peru (Fig. 1). Tt is known from three
localities in Loja, Ecuador, all of which
are on the western slope of the Andes, al-
though the type locality, which is the town
of Loja, is nearly astride the continental
divide. Presumably the Loja  specimens
were taken on the range to the west of the
town, where Norton (personal communi-
cation) saw two birds at about 2400 m
in October 1965.

The next known occurrence of the spe-
cies is some 200 km to the south in the
Porculla Valley, cast of Olmos, Lambaye-
que, Peru. The two specimens from here
(Markl Collection, Basel Museum) are
referable to A, . simonsi, the race also
occurring in lLoja. The species reappears
in Libertad and scems to have an inter-
rupted range along the western slope south
to Arcquipa, southwestern Peru. There are
two large distributional gaps on either side
of the nominate race. The southern gap is
probably an artifact, owing to the absence
of collectors. The northern gap may be
real; the marked difference between the
races on cither side suggests a broken dis-
tribution.

The type of the nominate form, which is
lost, is said (ITellmayr, 193S) to have come
from Ninarupa, Junin, which would place
the species on the castern slope. This s
doubtless  an  error, as concluded by
Koepceke (1958) and de Schauvensee (1966).

A. nationi has been found at altitudes
from 1,870 to 3,500 m.

Habitat. In contrast to A. schistaccus,
the habitat requirements of A. nationi are
well known, mainly through the work of
Koepcke (1958; 1961; 1964), who describes
it as inhabiting temperate brush and
forests.
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[ observed the species in carly October
5 kin southeast of Gonzanama at an alt-
tude of 2300 m. The area is subtropical,
dry but not arid (small fields of sugar cane
are grown without irrigation on the less
steep slopes), with many fields and pas-
tures.  Areas unsuited for agriculture are
heavily  cut for firewood. The ridges.
which have only a thin laver of soil and
are drier than farther downslope. are cov-
cred with a low dense sernb about chest-
high. A, nationi simonsi was found here.
A, torquatus, a humid region form. was
also noted in the arca, but only in an iso-
lated patch of woods about 7 m in height
with a dark understory.

The locality where Norton observed A.
nationi on 24 October is situated on the
mountain  between Loja and  Catamavo.
This is a vast region of apparently naturally
occurring scruby similar to the small are:
where we tound the species near Gon-
zanama.

We did not tind A. n. simonsi in wood-
land, in contrast to Koepcke's observations
in Peru of A. n. nationi, brunneiceps, and
seebohmi. 1t would seem that where A.
nationi occurs in the temperate zone, as in
most of Peru. it is a forest species but
where it descends to the semi-arid sub-
tropical zone, as does A. n. simonsi. it
occurs in scrub, possibly because ot the
presence of A. torquatus in the wetter and
taller woods. This will be considered more
fully in a subsequent study of A. torquatus.

Habits. Eight specimens were collected
near Gonzanama over a period of several
davs. Al were taken from small flocks;
four specimens are known with certainty
to have come from tlocks consisting of but
three birds. They were very secretive,
generally keeping low in the dense brush
but frequently uttering a loud metallic
“seep seep.” Tt is of interest that, in con-
trast to my experience, Koepeke (1959)
describes the call in Pern as consisting of
a single soft “zieh.” although she does note
that in the breeding scason the song is
strong and loud.
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When birds were flushed and forced to
flv from one climp of brush to another.
their  wings  made  a  noticeable  noise.
Kocepeke (1964) mentions the bird's habit
of raising its tail but, although we often
heard individuals  seratching among  dry
leaves, we never glimpsed  them on the
around.

There were no indications of breeding;
presumabhy the breeding season is during
the rains, as has been noted in Peru
(Koepeke, 1958).

Food. Two stomachs were preserved.
One contained a targe dipterid, the body
of an unidentifiable large insect. a few
small seeds, and some grit. The other had
finely ground bits of chitin, fragments of
seeds, and a considerable quantity of grit.
AMost of the latter was bright reddish
brown: a few particles were clear quartz.

Peruvian specimens examined by Koepceke
(1938) had fed on few insects but had
caten fruit and plant material. none of
which occurred in the Gonzanamd ma-
terial. I imagine that these differences in
food arc related to the season in which the
specimens were collected, rather than to
any fundamental differences in diet.

Morphological variation.  Although the
data arce scanty, there appears to be a
general increase in o size, particularly in
weight, from north to south (Table 2). On
the other hand, regional differences in
color and pattern arce pronounced.

A, n.osimonsi (Fig. 3). which is known
from the tvpe and one other specimen
coltected at ( =necar?) Loja (Chapman,
1921), trom cight specimens taken by us
near Gonzanama and from two specimens
from the Porculla Valley, Lambayeque
(Markl Collection, Basel Museum ). is dark
sooty gray on the back and wings, with
a nearly black tail. Tt is lighter than any
race of A. schistaceus, but not markedly
difterent.  The pileum is light chestout,
very closely resembling  the head  color
in A, s, castancifrons. The feathers over
the nares black. There is a dirty
white supraloral spot and the side of

are
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@ el o the head is  black, lightening slightly
- in the auricular region. Below, the bird is
=] n @ white from throat to abdomen, with a band
MELR: T FF of gray across the breast which pales con-
| = — - - o = siderably in the center. There is a wash of
£ . E'Il Tr 'C«IS T‘T ‘-']'-‘ butty on the lower abdomen which in-
! RN tensifies on the crissum. The flanks and
= e A B e sides are dark gray. The very light colored
o | = PSR &1 venter is the most  distinctive character
distinguishing simonsi from all races of A.
o schistacens. There are broad black mysta-
cal stripes and a black line at the base of
2le| & the mandible. The malar stripe is white.
A & £l g - merging into the white of the throat. The
g | i) 1 outer web of the ninth primary is white
5l le o oo 2 and the outer half of the outer web of the
S I[£] 2| 7 o il ol cighth primary is gray.
OIS © 1n & 1 T W Q . o 1. §
= o R L RS A, n. celicae, which is known only from
S vl ~ a1 A~ the type that is said to have been taken at
= Celica, only about 65 km west of Gon-
< 5 zanamd, offers a problem. It very closely
& &2 resembles simonsi except that its wing is
- = much smaller (Table 2) and it has a nar-
E e ﬁ rosw dark arca above the nares, a character
é P = tending toward the very dark forchead in
g T - seehohmi. 1t is slightly buffy on the chin,
f g aT; j':? }T‘ [chS a feature not noted in any specimens of
z glmagganmwee® simonsi but which is a tendency toward
= o I the condition in nominate nationi. Chap-
.E | man (1925; 1926), in contrasting this form
= 2| - with simonsi, remarked that the supraloral
Z 7| ei spot is obsolete, but 1 find it as prominent
O - - as in my series of simonsi.
i 25 E - : In '1965 we §o-tlrchcd ex‘tensively for this
a 12212 = = race in the vicinity of Celica (see Paynter,
2 |y t - 3 1970: 197) but failed to find it. The type
oz e 2, 1n ;? 55 é was said to have been collected at an alti-
g {y'g % l!‘ o1 I—E ¥ Q c—é g tude of 6,900 ft. However, Celica is con-
= siderably lower than this and it is probable
i B = 7 2. that the bird was taken northeast of the
g 0 0 0 0 0+ O ot @ %l town toward Mt. Guachanama. We col-
éf’* lected for several days near the village of
[‘gl‘;gi" Guachanama (alt. 2,500 m), finding A.
i mem  tufiaucha common,  Presumably  this  lo-
128822%  cality is too moist for A. nationi.
) é :5::' £ For the present, therefore, we must ac-
ol % E. o £ 2|4 ;;__'g % copt the race celicae although cventually
Z 88 5 7 &€ =|tEET¥T Y 3 av g q D¢ *
E ES8SE35 ¢ ¢ Ef:f 2 itmay b("iound to be an aberrant example
€T ¢ 2E ¢ g & © ol stmonsi.
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FIGURE 3. Atlapefes nationi simonsi. 5 km southeast Gonzanama ({2,300 m),
A, n. seebohmi (Fig. 4). which ranges
from Libertad to Ancash (Fig. 1) and

which doubtless will be found to merge in
the north with simonsi, but probably not in
the south with nominate nationi, is closely
similar to simonsi. Its back, wings, and tail
are distinctly more olive gray, the breast
band is broader and with only a slightly
lighter arca in the center, the crown is

darker chestnut, and there is a broad band
The gray edge to

of black on the forehead.

FIGURE 4. Atlapetes nationi seebohmi. Macate (alt. ?},

Ancash, Peru. & .

CENTIMETERS

Loja, Ecuador. MCZ 288,145.

the eighth primary that is found in simonsi
seems to be lacking in this form, but this
teature is only evident in very fresh plu-
mage in simonsi and I have seen no compa-
rable specimens of seeboluni.

Al nationd (Fig. 5), which is known to
occur only in a limited area to the cast of
Lima, differs fairly substantially from the
preceding two forms in that instead of the
pileum being chestnut it is reddish black,
blending into the black of the sides of head

o _..;.“s..un_,\

CENTIMETERS

MCZ 287,193.
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FIGURE 5.

and forchead. Scattered white feathers on
the head appear quite frequently. The
back is suffused with brown. The breast
band is similar to that in seebolimi bhut the
abdomen is dark bufty, paling in the center
and where it meets the breast band, and
darkening dorsally.  The crissum is dark
buff. The arcas between the mystacal
streaks and on both sides of them are
washed with buff. The mystacal streaks
arc short but broad and without sharp
borders, merging into a pronounced arca
of black at the base of the bill. The ninth
primary again has a white outer web and
the next two or three remiges have dark
grayish outer borders.

The last race, A. n. brunneiceps, which
has an extensive range from southern Lima
province to Arequipa, resembles the nomi-
nate form except that it is lighter gray
dorsally and the pileum and sides of the
head are more brown, less reddish. The
chin and malar region are more distinetly
buffy. Scattered white feathers appear on
the head as in A. n. nationi.

In summary, the three northern races are
closely similar, differing mainly i the
presence or absence of black on the fore-
head and in the depth of color of the breast

Atlapetes n. nationi. Canta {2,400 m}, Obrajilla, Lima, Peru. J& .

CENTIMETERS

MCZ 179,157,

band and pileum. The two southern races
are heavier, and probably larger, than
those of the north, have no chestnut on the
pileum, and arc distinetly rufous ventrally.
They differ between themselves chiefly in
dorsal coloration.

Atlapetes leucopterus

Range. A. leucopterus has a more re-
stricted distribution than the previous two
species, occurring on the western slopes of
the Andes from northern IEcuador south to
extreme northern Peru (Fig. 1). The north-
ermmost recorded occurrence is “on  the
road to Nanegal,” a classic source of ma-
terial for local collectors ncar Quito. A.
schistaceus has also been taken at this
gencralized locality, but whether the two
species are sympatric or separated alti-
tudinally is unknown.

There are a number of records from the
vicinity of Quito, but the next known oc-
currence is 150 km south at Sinche, which
is northeast of Guaranda in the province of
Bolivar. The absence of records from inter-
mediate points is almost certainly becanse
the slopes in this region are not rcadily
accessible to collectors.  The species has
been noted at several localities in the
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FIGURE 6. Atlopetes |. leucopterus.

nearby Chimbo Valley in southwestemn
Chimborazo province. an area long acces-
sible by train, but then there is another
wide breach in the distribution, this time
in excess of 200 km, with the species re-
appearing in southwestern Loja and in
Piura and Lambayeque of adjacent north-
ern Peru. Although the slopes are perhaps
even more difficult to reach in southwest-
e Ecuador than farther north, there is a
possibility that the southern distributional
gap may be real and not the result of the
vagarics of collectors. This scems probable
because the birds from the southern liniits
of the range are morphologically very dis-
tinct from those on the other side of the
presumed  gap, i.e., those from central
Ecuador, while those birds from northern
Ecuador are indistinguishable from those
of central Ecuador. The distance between
the central  and  northern  population
samples is roughly the same as that be-
tween the central and southermn samples,
which suggests that the morphological dis-
tinctness of the southern population is the
result of restricted gene flow.

In addition to the possible svmpatry of
this species with A, schistaceus north of
Quito (sce above) there are two other

Valle Tumbaco (2,300 m), Pichincha, Ecuador.
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arcas of mterest. A. I. dresseri is known to
be sympatric with A. nationi simonsi in the
Porculla Valley, Lambaveque. Specimens
in the Markl Collection (Basel Mus.) from
the latter locality bear the annotation that
the two species occur in the same flock.
AL dresseri s also known to be sympatric,
or at least parapatrie, with A. albiceps in
Piura in the somewhat isolated Cerros de
la Brea in the vicinity of Sullana (speci-

mens in Markl Collection and in Mus.
Zool.. Louisiana State Univ,).
The nominate form has an  altitudinal

range of from about 600 to 2,900 m, while
A. L dresseri, the southern rvace, has been
found from 700 to 2,550 m.

Habitat. There seems to be no published
description of the habitat. At Alamor, Loja,
the only place where 1 have seen the spe-
cies. it was found in viney thickets in an
arca of moderately moist subtropical vege-
tation.

Distributional records seem to indicate
that while the species is found in  the
humid subtropics it may be most common
in the arid subtropical zone. It also ranges
into the arid temperate zone, at least in
the vicinity of Quito.
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TABLE 3.
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Culmen (fr. base) Weight

Tail

Wing (flat)

Mean

Range Mean SD N Range

SD

Mean

Range

SD

Mean

Range

NG

Sex

Race

66.0

65-67

70.5

[0-71

leucopterus

14.0

14

[a}]

dresseri

16.7

16-17
14

1.73

63.0

62-65
63

67-69 680 .71

$
1

leucopterus

26.1

1

14.0

1

65

dresseri

[abits. Again there scems to be no pub-
lished description of the habits of this
species. 1 observed a tlock of three, or
possibly more, birds for a brief time at
Alamor. The birds were feeding in vines
about two feet from the ground. Their
white alar patches were very conspicuous
and seemed to accent their quick move-
ments as they searched the vegetation. This
activity contrasted sharply with the slower,
more deliberate, motions of a flock of A.
torquatus, which was on the ground below,
turning leaves with their bills and riffling
the litter.

F'ood. One stomach, from a specinmen
collected at Alamor, was examined. TIts
food consisted entirely of ants. Interest-
ingly, the grit it had consumed was mainly
dark colored and rounded, in distinction
to the bright and sharp fragments noted in
A. scliistaceus and A. nationi.

Morphological variation. A. leucopterus
(Fig. 6) is essentially a small replica of
A. schistuceus (in particular the nominate
form, which has an alar patch) or of onc
of the brown-capped northern races of A.
nationi.

The species has been divided into two
races on the basis of color and pattern. I
have seen little fresh-plumaged material of
either race, but from limited measurements
(Table 3) it appears that nominate leucop-
terus, the more northern form, may be
larger. The length of the bill is almost
certainly greater; the bill is proportionately
more massive.

A. L dresseri is also distinguished by an
overall butfy tone. The white throat, chest,
and abdomen are replaced by buffy white,
the gray flanks are markedly buffy, and
even the gray of the back has a foxy tone.
In addition, the buffy white supraloral
spots are larger in dresseri than in the
nominate race and sometimes are so ex-
tensive they meet, forming a white fore-
head. In A. L. leucopterus a restricted arca
between the supraloral spots may be black
or there are black feathers mixed with the
chestnut, which extends forward from the
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TasLe -l COMPARATIVE MEASUREMENTS OF /. RUFICENIS SUBSPECIES,
Wing Tail Cubmen (tr. base)

Race Sex N Range Mean SD N Range Mean SD N Range Mean SD
rufigenis d 6 86-98  90.5 3.98 53 §9-98 916 3.65 6 18 18
forbesi? 3 4 77=81 805 2.89 1 1617 16.25 .06
rufigenis Q 1 92 1 95 I 19
forbesit Q 1 7

I Morrson, 1947.
crown. In A, L. dresseri there is alwavs an nounced mystacal stripes. AL L dresseri

extensive area of black on the fore-crown,
a character not present in A. [ leucopterus.
However, it is the variation in the extent
of the black arca that is particularly note-
worthy. Tt ranges from a small arca equal
in size to the white postnasal band to com-
plete coverage of the front half of the head.
In the specimen taken at Alamor the black
stripes which laterally border the chestnut
crown in both races are so extensive that
the chestnut is reduced to a triangular arca
with its shim apex in the center of the
crown and its narrow base at the nape. All
the specimens of dresseri that T have sceen
have white eye rings, whereas this char-
acter is lacking in nominate leucopterus.
However, as in the variation in the amount
of black on the head, the size of the eve
ring varies cnormously. It may be a nar-
row ring which contrasts with the black
superciliary stripe and the near-black auric-
ulars and circumocular region, or it may
range up to a wide irregularly shaped ring
that meets the supraloral spot, obliterating
the black lores, and encroaching on the
crown’s lateral stripes, thus creating a bird
whose cheeks are mainly white rather than
black.

Mystacal streaks are characteristic of
both races. They are indistinct in the
nominate form but more pronounced in
dresseri, although in the latter they vary
in size and intensity.

In summary, dresseri is  distinguished
from nominate leucopterus by its smaller
bill (and possibly wing and tail), more
buffy eoloration, black forehead, the pres-
ence of a white eye ring, and more pro-

exhibits unusually great variation in some
of the characters that distinguish it from
the nominate subspecies.

Atlapetes rufigenis

Range. Atlapetes rufizenis has a markedly
restricted range. The species occurs in the
highlands of northern Pern  within  the
drainage system of the upper Rio Maranon
trom Libertad and extreme southern Caja-
marca south to Huanuco. There is then a
breach in the distribution of about 650 km
and the species reappears in - Apurimac,
where it is known from one locality in the
valley of the Rio Pampas, which is a tribu-
tary of the Rio Apurimac.

Altitudinally the northern population has
been found between 2.500 and 4,000 m but
most records are from about 3,250 m. The
southern population is known to occur at
approximately 2,750 m.

Habitat. Zimmer (1930) reported  col-
lecting a single specimen of nominate rufi-
cenis at Culleui, Hudnuco, from a jumble
of vines and bushes that formed a semi-
humid oasis in an otherwise arid  sub-
tropical region. Morrison (194S) collected
ten specimens of the southern form (AL 7.
forbesi) at Pomavaco in dense tangles in
the humid temperate zone.

Habits. Morrison (194S) reported A, r.
forbesi to be silent and very sceretive. 1
have secen one specimen from Yanae, An-
cash, which is said to have had moderately
cularged testes on 21 Narch.

Morphological variation. A. rufigenis is
the largest member of the species group
(Table 4). In color and pattern it is much
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FIGURE 7. Atlapetes r. rufigenis.

like A. nationi seeboluni or A. n. simonsi,
except that the black on the sides of the
head is either absent or reduced and re-
placed by the chestnut of the crown
(Fig. 7).

In nominate rufigenis the lores are either
white or gray and the supraloral region is
buffy white. In some instances the pale
supralorai areas almost meet above the
bill. The sides of the head are concolor
with the crown, except that in one of seven
specimens examined there is an indistinet
black eve ring and a few small black
feathers in the auricular region. The outer
edge of the outermost primary is a pale
dirty grav which, while evident, does not
sharply contrast with the rest of the wing,
as it does, for example, in A, u. simonsi.
The chestnut of the head is very similar to
that in A. u. simonsi, while the color of the
back, wings, and tail is nearly identical
with that of A. n. seebolimi. Ventrally it
most ncarly resembles A. . simonsi, which
has a less distinet breast band than does
A. n. seebolimi, but it differs from both
taxa in having almost no trace of a huffy
wash on the abdomen and crissum. The
mystacal streaks are dark gray and are less
prominent than in cither simonsi or see-
bohmi.

I have not examined specimens of A. 7.
forbesi, the isolated southern form. but

Yanac {3,700 m), Ancash, Peru. d .
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from the original description  ( Morrison,
1947) and the comments of Bond (1951)
it is evident that its most noteworthy char-
acter is the presence of black on the fore-
head and in the circumocular area, which
must make this race fairly similar to the
northern forms ot A. nationi.

Atlapetes albiceps

Range. The species is known from the
western slopes of the Andes of southern
Lecuador and northern Pern. There are
records (Chapman, 1926, and specimens in
MCZ and Basel Muscum) from Paletillas,
the Casanga Valley, and Tl Empalme in
the sontheastern part of the province of
Loja, Ecvador, and a number of specimens
have been collected in the Cerros de la
Brea of adjacent Piura, Peru (Mus. Zool.
Louisiana State Univ.; Basel Museum).
Between here and  eastern Lambayeque
and western Cajamarca, from where there
are several records, is a distance of about
200 k. The species is unknown between;
presumably this gap will be filled when
the arca is better studied.

The vertical range is not readily deter-
mined because there are so few records
with accurate altitudinal data. The species
seems to oceur from about 250 to 1,500 m.
I have observed it at about 1,000 m in the
Casanga Valley of Loja and ten specimens
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from the Cerros de fa Brea,
taken between 550 and SO0 m.

Habitat. We  found  the  species  at
Yamana, ncar the upper end of the fairly
arid  subtropical  Casanga  Valley. My
limited experience seems to indicate that
the bird is not uniformly distributed in the
valley but oeccurs only where there are
patches of denser scrub. This observation
recalls similar comments made by Zimmer
(1930) regarding A, rufigenis. In  the
heavily cultivated and  grazed Casanga
Valley these scattered patches are con-
fined to the edges of the valley in the
vicinity of brooks descending from the
mountains, where the terrain is too steep
to be used for agricultural purposes. It
seems likely that the species once was more
widely distributed.

Habits. Five specimens were taken in
mid-October at Yamana. They seem to
have constituted a single flock. All were in
tresh  plumage and  with small  gonads.
Norton obtained two birds at Yamana in
carly July. These specimens were in very
worn  plumage and they too had small
gonads. A female collected forty vears ago
on 17 May “on the Porculla road,” Lam-
bayeque (specimen MCZ), is quite worn,
particularly on the tail; it is noted on the
label that the ovary was slightly enlarged.
IFrom these bits of evidence it mav be as-
sumed that breeding probably occurs
around  January or February when  the
rainy scason is at its peak.

The birds at Yamana were very shy,
Their thin, high-pitched “seep” was usually
the first indication of the presence of the
species in the undergrowth, Thev were
extremely active and called often as they
moved through the underbrush and vines.
They were seen most often in close vicinity
of a stream. Apparently they obtained
water or grit in the mud along the banks,
for several birds had muddy bills and fect
when collected.

Piura, were

Food. The stomach contents of five
specimens  taken in October were  ex-
amined. All contained whole small seeds
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and crushed larger seeds. Small quantities
of ground-up inscet material was found in
four specimens. Only the leg of a hymenop-
teron, probably an ant. was identifiable.
Considerable amounts of fine, sharp grit,
predominately white or light colored, was
present inall five specimens.

Morpliologicel variation. A. albiceps dif-
fers from the four preceding species in hav-
g an extensively white forehead and
(with the exception of the races A, nationi
nationi and A. n. brunneiceps) in having a
black rather than chestnut crown (Fig. §).
The white alar speculum immediately re-
minds one of A. leucopierus, or possibly of
A. s. schistaceus.

There is a great deal of variation in the
plumage of the head and throat of a series
of six skins from Yamana and one from
Lambayveque. The throats of two badly
worn and licavily molting July specimens
from Yamana are pure white but in the
remaining five birds there are traces of
mystacal streaks. These range from a single
black fcather to fairly pronounced. but
unsymmetrical, streaks.  In addition, one
specimen has two dark feathers in the
center of the throat.

The crowns of most specimens have scat-
tered white filoplumes, particularly on the
neck. A few white feathers at the edges
of the black crown make for ragged
borders on all specimens. One bird has a
white feather in the center of the otherwise
black nape and in the middle of the upper
back. A single October specimen, presum-
ably a young bird, is conspicuously brown-
ish on the nape and reminiscent of A. n.
nationi.

Birds in fresh plhimage have a very thin
white edge on the exposed base of the
outer primary. The back is dark gray with
a tawny wash, very similar to that of A.
nationi scebohmni. The color of the ven-
ter is also extremely similar to that of
A, n. seebohmi.

Meceasurements (Table 5) indicate that
there is moderate sexual dimorphism in size
(males Targer) and that the tail is some-
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FIGURE 8.

Atlapetes albiceps.

what shorter than the wing. These two
characters are similar to the situation in A.
leucopterus.

Atlapetes pallidiceps

Range.  Atlapetes  pallidiceps was  de-
seribed in 1900 by Sharpe from three speci-
mens secured in May 1899 by the mammal-
ogist P. O. Simons ncar Ona (1,900 m),
Azuay, on the west side of the Andes of
southern Ecuador. Hellmayr (1938), after
examining the type series, reported that
they had come from “Guishapa, Ofia.”
Inquiries in the town of Ona in 1965 re-
vealed no one with any knowledge of a
locality by this name. Presumably “Gui-
shapa” was an hacienda, now gone, or

TavrLe 5. MEASUREMENTS OF A, ALBICEPS.

N Range Mean SD

Wing ¥ §0-82 81.0
Q 3 77-81 78.3 2.31

Tail 2 73-77 75.0
Q 3 70-72 713 1.16
Culmen 3 17-18 17.3 .58
(fr. base) ¢ 5 16-17 16.4 5D
Weight 3 36.6-39.0 37.5 1.28
Q 3 35.6 .64

34.9-36.1

Yamana (1,100 m), Casanga Valley, Loja, Ecuadar. &.
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possibly the name was incorrectly trans-
literated from the Quechua, the suffix
shapa or chapa, meaning “sentry,” heing
common in placenames in the region.

In the 65 years following the discovery
ot the species additional specimens were
taken at Gir6n (2,100 m) and in the
Yungilla Valley (ca. 1,500 m), both in
Azuay and within 35 km of Ona. Ilowever,
in all, not more than 10 specimens were
known to be in museums prior to 1965
(personal observation),

In early November 1965 we went to Onia
in the hope of observing the species. The
region is extremely arid with very little
naturally occurring vegetation, and even
this is extensively ceut for firewood and
primitive cultivation.  After considerable
scarching for a locality that would appear
to be a likely habitat for an Atlapetes, we
found an isolated pocket, about 10 km
northwest of Oiia, with a few hectares of
artificially irrigated fields interlaced with
shrubs and low trees bordering a brook
that feeds into the Rio Leon, which is
about one kilometer to the ecast and several
hundred meters lower. Here we discovered
the species to be fairly common, although
difficult to observe.
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FIGURE 9.

The species is now known with certainty
from three localitics within an arca no
more than 35 km in diameter. Tt doubtless
will he discovered beyond this restricted
arca. but T believe that it is almost a
certainty that it is endemic to the valley
of the upper Rio Jubones and its tribu-
taries. The presently known localities are
on the Giron, Yungilla, and Leon rivers,
all of which flow into the Jubones.

Iabitat. We found the species in a small
arca of vegetation which stands as an oasis
within the arid countryside.  There was
little thick undergrowth present, and the
species  occurred  mainly  in tree-sized
acacias. It is not known whether the spe-
cics normally frequents trees or is torced
into them because of the absence of thick-
ets.

Habits. Unlike other species of Atlapetes,
we found A pallidiceps to be arboreal to a
great extent and, although shy, fairly con-
spicuous as it flew from tree to tree with
its light-colored head appearing  white
against the foliage and sky. During our
two days near Ona, a dozen specimens
were obtained and others were sighted at
least an equal number of times but were
not collected. However, the species was

Atlapetes pallidiceps. 10 km narth Ofa (1,900 m), Azuay, Ecvadar.
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scent only once in a tlock as large as three
birds; the balance of the observations were
of single individuals, or less frequently, of
pairs.

The call. a thin “scep,” which was heard
on sceveral occasions, scemed  unusually
weak for a bird of this size and less
metallie than in other Atlapetes with which
[ am familiar.

A single bird was glimpsed on the
ground in an arca i which scraggily coffee
was grown under taller shade trees. The
bird appeared to be turning dead Teaves by
means of its bill rather than its feet. |
have noted this use of the bill in several
other Atlapetes species; it is believed by
Skutch (1954) to be characteristic of the
genus.

Food. The stomachs of eight birds were
examined. All contained a good deal of
sand, which at times made up almost half
of the material in a full stomuach. The food
material in nearly all cases was ground to
an unrccognizable state.  Inscect remains
were foomd in six stomachs, the relative
quantity ranging from very little to roughly
one-quarter of the recognizable material.
Most birds had relatively large picces of
what appeared to be endosperm from a big
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sced.  The outer coating was never at-
tached to this material, and it scems likely
that the seed was cracked before ingestion
and the endosperm extracted in chunks. A
few very small seeds (2 mmn or less) of
several tvpes were also noted. A minute
cocoon (3 2 mm) and a tiny (S > 3 mm)
larval coat of something like a Hy larva
were found in one specimen.

Morphology. A. pallidiceps is the most
distinctive form of the species-group (Fig.
9). with its grayish white head and grayish
olive back. However, when examined more
closcly, it appears merely to be a large
version of A. leucopterus dresseri ( partieu-
larly the variants in which there is a con-
siderable amount of white circumocularly)
in which the chestnut of the pileumn has
become grayvish white and the black of the
sides of the head has turned to dirty gray.

There is considerable variation in the
color and markings of the crown and sides
of the head in the 11 skins available to me
(9 from ncar Oia, 2 from Yungilla). The
arca immediately above the bill is just
slightly washed with tawny in a few speci-
mens, but in others it is conspicuously
rusty, and in onc the whole center of the
crown is also washed with this color. The
dark lines in the crown and behind the cve
arc generally well delineated and  sepa-
rated by a pale line above the eye, but in
some specimens  darker feathers obscure
the pale line, and in two birds the entire
side of the head is dark. The crown ranges
from dirty white to very pale brownish
gray. The two specimens without pale
and dark stripes on the sides of the head
have the brownish gray of the back ex-
tended to the base of the pilenm, thus
restricting the pale arca of the crown. The
color of the back and rump varies slightly
within the entire series but not so conspicn-
ously as in the case of the head pattern and
color. The amount and intensity of the
tawny wash of the underparts varies. In
some the wash is quite conspicuous on
the throat, while i others it is entirely
absent. In general this color is most intense
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TaBLE 6. MEASUREMENTS OF A. PALLIDICEPS.

) N - —\7 R‘(l!l_‘,’t" ) _Mean SD
Wing 3 3 74-80 76.3 3.21
Q 6 72-77 75.0 2.09

Tail 3 & 70-81 75.3 5.01
Q ) 74-81 75.8 2.64
Culmen 3 3 17-18 17.3 .58
(fr. base) @ G 16-17 16.5 .55
Weight 3 4 33.4-35.3 3410 .86
Q 6 1.53
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in @ band across the breast, shile it is
blended with gray on the flanks.

A pale edge at the base of the outennost
primary can be detected in a few speei-
mens, but this trait is even less visible
than in A, albiceps.

Mystacal streaks are evident in ten of
the cleven skins examined. These are thin,
faint. continuous lines restricted to  the
upper throat. They are not so conspicuous
or so fragmented as in A. albiceps.

No sexual dimorphism is apparent in
color, pattern, or linear measurements; the
males may be slightly heavier (Table 6).

ORIGIN OF THE TAXA

In recent studies Halfer (ec.g., 1967a,
1967b, 1969. 1970) has developed the con-
vineing theory that the initial avifauna of
the subtropical and humid temperate zones
of the Andes was derived from that of the
surronnding  lowlands  during  the emer-
gence of the Andes between the end of the
Tertiary and beginning of the Pleistocene.
And, further, that the multiplicity of pres-
ent-day  Andean taxa is the result of
Pleistocene and  post-Pleistocene  climatie
changes (cold-humid; warm-dry) and the
associated changes in vegetation as well as
altitudinal shifts in life zones, rather than
because  of  orographic  conditions. Al
though the geology and climatology of
South America in the Pleistocene are
known in no detail, thus making it im-
possible to determine with any precision
the sequence and timing of the origins of
the various taxa, the following appears to
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be a plausible reconstruction ol the history
of the A. schistacceus species-group basced
on llafter’s theory.

The genus Atlapetes ranges in the moun-
tains from Mexico to Argentina, with the
overwhelming majority of species present
in the northern Andes. Most of these occur
in the subtropical or humid temperate
zones, generally in forests or on their edges.
It is a rcasonable assumption that the
present center of abundance of the com-
ponent species coincides with the area in
which the genus arose, but this is of no
importance in the discussion that follows.
However, granting this as well as accepting
[Haffer's thesis, it also seems reasonable to
postulate that the genus developed in the
subtropical or the humid temperate zone
and that the A. schistaceus species-group
had its origin in the subtropical zone, the
zone in which it most frequently oceurs
today.

The stock from which the A. schistaceus
species  complex  arose probably  ranged
from the northernmost Andes south to the
present limit of the group’s distribution, or
possibly as far south as Bolivia and north-
ern Chile. This was probably during onc
or more glacial cool-moist periods when
the subtropical zone occurred at altitudes
from about 300 m up to roughly 1,200 m
and the trecless paramo zone began at
2,000 m or even somewhat lower (Ilaffer,
1970). At this time the subtropical forests
must have existed in an almost continnons
belt around the three Andean ranges in the
north, and on the cast and west sides of the
Andes farther south. The total arca covered
by the subtropical zone  probably  was
vastly greater than that occupied  today,
even though its vertical range was more
restricted.

With the advent of an interglacial warm-
dry period, of which there were several.
doubtless of varying degrees of intensity,
the subtropical zone retreated from the
toothills and eventually may have been
restricted to elevations between rouchly

1500 and 2,500 m (Haffer, 1970). The
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subtropical zone existed, therefore, only on
the higher mountains and thus was {rag-
mented. In the region of southern Ecuador
and northern Peru, where the Andes are
on the average lower than elsewhere along
the range and where deep vallevs pene-
trate the mountains from both sides, the
subtropical zone must have been particu-
larly limited in arca and much divided.

In conjunction with the upward move-
ments in the life zones, owing to the
warmer climate, there was also a radical
change in precipitation and the type of
vegetation it supported.  According  to
Haftfer  (1967a;  1969), tropical  forest
largely disappeared from the Amazon basin
and the northeastern lowlands and  was
confined to refuges, generally along the
Andes.  Presumably the lessened rainfall
also affected the montane vegetation. Some
areas that were high enough to support
subtropical vegetation doubtless were cov-
ercd by a nonforest type of growth. This
would have been particularly true in the
low arca of southern Ecuador and northern
Peru, a region of little rainfall even now.
Here subtropical forest may have been
entirely lacking, thus making a substantial
breach in the distribution of any species
dependent on this tvpe of habitat.

Other major arid areas contributing to
the fragmentation, restriction in range. and
isolation of the avifauna of the subtropical
forest were the upper valleys of the Cancea,
Magdalena, Maranon, and Apurimac rivers.
What occwrred to the climate along the
now arid coast of Peru and sonthern Ecua-
dor during the warm-dry interglacials is
unknown. Presumably the Tnmboldt Cur-
rent existed then and affected the coastal
and montane precipitation as it does now.
It this is correct, it is probable that the
treeless, and in places vegetationless, arid
tropical zone extended higher on the west-
ern slopes of the Andes. The subtropical
zone would, of course, have been cor-
respondingly higher. It would also have
been more restricted in extent than now
because of the stecpness of the mountains.
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IHowever, because the western slopes of
the Andes of southern Ecuador and north-
cern Peru derive their precipitation from
winds coming off the Pacific, it seems
likely that the subtropical zone here would
have been less dry than, for example, the
subtropical zone on the castern slopes,
which were above the dry, nonforested,
areas of the Amazon basin. Pockets of
fairly moist forest may have occurred on
the western slopes wherever the Andes
were high enough to deflect the moisture-
laden westerly winds.  Admittedly this is
unproven and highly speculative, but the
existence  of such isolated pockets s
strongly suggested when trying to account
for the origin of certain species within the
A. schistaceus complex.

A. schistaceus, a subtropical forest form
that has a wider dispersal as well as greater
vertical range than the five other species,
exhibits a fragmented distribution (Fig.
1) that is explicable in light of the fore-
going speculations. One of the most strik-
ing features of its present-day distribution
is how closely this corresponds with the
presumed  locations along the Andes of
interglacial — forest  refuges mapped by
[affer (1969, fig. 5).

In northeastern Colombia and adjacent
Venezuela there is a group of subspecies
(fumidus, tamae, and castaneifrons). Al-
though the group is morphologically fairly
distinct from other populations of A.
schistacens, the three races are weakly
differentiated among themselves and prob-
ably were only recently and incompletely
isolated from one another (sce p. 299). The
“Catatumbo™  refuge  occurred  in this
region,

The comparatively well-marked morpho-
logical ditferences between the group of
three northern races and nominate schista-
ceus suggest that the distributional gap in
the Eastern Andes of Colombia is real and
relatively old. Similar gaps in this region
are known for several species as, for ex-
ample, the “coerebids™ Diclossa lafresnayii
and D. Tnuneralis (Vuilleumier, 1969). The
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arid Chicamocha Valley cuts deeply into
the castern Andes (1laffer, 1967b) and
possibly acts as a barrier to species of the
humid forest today and probably did so in
the interglacials. As now known, nominate
schistaceus seems to have isolated popu-
lations at the northem ends of the western
and central Audes (Fig. 1). The two
western isolates correspond to the “Nechi”
refuge and the eastern isolate to an un-
named and generalized refuge along both
sides of the castern cordillera. The three
isolates do not appear to be morphologi-
cally separable from one another or from
the main population of A. s. schistaceus,
which suggests that isolation is incomplete
or recent.

It will be noticed (Fig. 1) that nominate
schistaceus ranges well south on the slopes
of castern Ecuador but only for a short
distance on the western slopes. These dis-
tributional patterns  closely  approximate
the boundaries of Haffer’s (1969) “Choco”
and “Napo” refuges, respectively,

The species next appears in Peru on the
eastern slope, roughly between the upper
Maranon and the Ucayali (the race
taczanowskii), and then reappears south
of the Apurimac (the race canigenis).
Both of these arcas are depicted by Haffer
as interglacial forest refuges.

The absence of A. schistaceus from the
subtropical slopes of southwestern Ecua-
dor, from along the entire westemn side of
the Peruvian Andes, from the mountains of
southern Ecuador and northern Peru, and
from large segments of castern Peru, is a
sccond very striking feature in the distri-
bution of the species. It will be noted that
these areas are those in which no forest
refuges were present during interglacial
periods (see Haffer, 1969, fig. 5). Further-
more, the western Andean slopes presently
unoccupied by A. schistaceus are adjacent
to the arid coastal strip that seems likely
to have extended onto and well up the
slopes during the interglacial periods; the
distributional breach in the mountains of
southern Ecuador and northern Peru is the
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arca where subtropical forest was scem-
inglyv much restricted or absent at the
same time; the distributional gaps in cast-
ern Peru are in the vicinity of the arid
valleys of the upper Maranén and Apuri-
mac.

The presence of A, schistaceus where
there were interglacial forest refuges, and
the absence of the species where there
were none, is certainly not coincidental.
The only conclusion to be drawn is that the
species was restricted to the refuges during
one or more interglacial periods and that
it has not been able to occupy subtropical
forest that has developed since that time.
cither because of insufficient time or be-
causce of the presence of competitive spe-
cies. The latter explanation seems to fit the
evidence.

A. leucopterus and A, nationi, which ac-
cupy the western slopes from which A.
schistaceus 1s absent, appear to be its
counterparts to the north and south, re-
spectively.  Both species occur in habitats
ranging from fairly arid serub to moder-
ately moist forest. This is a greater di-
versity than scems to be tolerated by A.
schistaceus and may be because of their
more varied evolutionary histories.

It appears that A. leucopterus arose as
an isolate i western Ecuador during a
warm-dry interglacial. It probably was
derived from a population that was left
behind in a less dry pocket on the slopes
of the high mountains when, in the face of
increasing aridity, A. schistaceus retreated
to the moist Choco refuge. A. leucopterus
would, then, have differentiated in a dryer
habitat than that occupied by A. schi-
staceus.  later, as the climate became
cooler but wetter, A. leucopterus was able
to increase its range along with the ex-
panding, but still relatively dry, subtropical
forest. Later in the cyele it was able to
accommodate to the change toward a
more moist forest, a versatility still ex-
hibited by the species. On the other hand.
A. schistaceus, having arisen in moist forest
and having taken refuge in moist forest
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during the interglacials, was unable  to
exploit a drier habitat, thus permitting A.
lencopterus to move into the newly avail-
able habitat and to expand its range until
it abutted the range of A. schisteceus in
northern Ecuador. The fact that they are
not known to be svmpatric is doubtless
evidence of the close  relationship  and
similar habits of the two specices.

A. leucopterus dresseri, the race of south-
ern Ecuador and northern Peru, appears
to be a recent derivative of the nominate
form. It is phenotypically highly variable,
which argues against this assumption be-
cause peripheral, newly formed, popula-
tions are genetically less variable than the
parent population. Tlowever, A. I dresseri
may be the product of various colonizations
of scattered subtropical forests that oc-
curred during interglacials in the southern
Ecuador-northern Peru area and that are
now merging into a single population but
have not yet achieved morphological uni-
formity.

A. pallidiceps, the species which while
large and distinctive is essentially not very
different from A. leucopterus (sce p. 314),
seems also to be a derivative of nominate
A. leucopterus. Its occurrence in an isolated
small valley doubtless prevented it from
being absorbed into the population now
constituting A, [. dresseri.

A. nationi, the species of the western
slopes of the Peruvian Andes, probably
originated in a manner similar to that of
A, leucopterus. A likely site would be
some place within the arca of northern
Peru now occupied by A. n. seebolmi. A.
w. simoust, and A. n. celicae if it is a valid
subspecies, are only slightly ditferentiated
from A. . seebohmi and probably are re-
cent  derivatives of that form.  Because
these races are restricted to somewhat
higher altitudes and are less adaptable to
a varicty of habitats than is A. [. dresseri.
they may be more recent arrivals. The
partial sympatry of A. albiceps (sce below)
further suggests this to be the case.

A. n. unationi and A. . Drunneiceps, two
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stimilar races that are abruptly and well
differentiated  from the three northemn
races of the species, seem to have been
separated from the parent stock carlier. On
the other hand, their distinetive characters
(dark heads, brownish backs) could be the
result of recent and minor genetic differ-
ences. A, albiceps may cast a light on this
problem.

Immature A. albiceps is quite similar to
nominate A. nationi and A. n. brunneiceps.
The most conspicuous  difference is that
A. albiceps has a white alar speculum, a
character entirely lacking in the species
nationi and that immediately suggests af-
finity with A. leucopterus. Although con-
spicuous, the presence or absence of a
wing patch is undoubtedly the result of a
very small genetic difference. For example,
nominate A. schistaceus has such a patch
but its races do not. A similar situation is
found in A. rufinucha. The race latinuchus
has a speculum, whereas the other races
lack it. Such a character can be of no
value in determining specific affinitics.

The presence of scattered white feathers
on the heads of A. n. nationi and A. n.
hrunneiceps further suggests a tendency
toward A. albiceps. Tt secms to me that A.
albiceps was the carliest offshoot of A.
nationi and that the dark-crowned races of
A. nationi, with their scattered white feath-
ers, are examples of an early stage of dif-
ferentiation. In other words, in the process
of differentiating, A. albiceps probably
passed through a stage resembling that of
A. n. nationi and A. n. brunneiceps and,
given time, these two races may come to
resemble A, albiceps.

The fact that A. albiceps regularly oc-
cupies a drier habitat than any other taxon
within the group, with the exception of A.
pallidiceps, may indicate that it entered
northern Peru and southern Ecuador carly,
when the arca was first recovering from a
dry period. By having arrived early and
having become well  differentiated, the
path was set for a second invasion of the
parental form, A. nationi.
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Only A. rufigenis remains to he con-
sidered. On geographical evidence alone

one would postulate its derivation from
A. schistaceus. The species is big and
distinctive, but again the magnitude of the
morphological ditferences probably does not
reflect large genetic differences. As we
have scen in A, n. nationi and A. n. brun-
neiceps, the loss of head pattern occurs
readily. Size is an even more plastic char-
acter. Nominate A. rufigenis appears to
have resulted from the isolation of a popu-
lation of A. schistaceus, or its forerunner,
in the arid upper Maraiién valley. This
could have occurred during a cold-dry
interlude when A. schistaceus was retreat-
ing to the forest refuges on the Amazon
slope.  The valley is considerably lower
than the surrounding mountains and could
have served as a refugium. While there
was little precipitation, the river may have
supported ample vegetation for the con-
tinued existence of the bird. This would
have been similar to the restricted habitat
of A. pallidiceps nowadays.

It is less easy to account for the existence
of the small isolated population A. r.
forbesi, which is phenotypically  quite
similar to nominate A. rufigenis. 1 am,
however, unable to picture a situation that
would have allowed either taxon to have
been derived from the other and that
would not have involved resorption into A,
schistaceus. 1 Dbelieve, instead, that this
may be a situation where two peripheral
isolates have responded morphologically to
their isolation in a similar manner,

Perhaps one of the most interesting
points revealed by this study is that while
Haffer developed his theory of forested
refugia to account for the origin of the
varied avifauna of the tropical zone of the
lower Andean slopes and  adjacent  low-
lands, these refugia must have extended
high in the Andes, at lcast to the sub-
tropical zone, where they had an important
role in differentiating various taxa within
the Atlapetes  schistaceus  group  (and
doubtless among many species and genera
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vet to be studied). However, in addition
to the large refugia extending from the
tropical Towlands well up into the Andes.
smaller refugia must have occurred in
moist pockets at high altitudes, and it is
these localized refugia that led to the
differentiation  of the less widely  dis-
tributed taxa, such as A. pallidiceps, A.
leucopterus, and A. nationd.

SUMMARY

Atlapetes schistaceus. nationi, leucopte-
rus, ruficenis, albiceps, and  pallidiceps,
from the northern Andes, are believed to
have arisen from a common ancestor dur-
ing the Pleistocene.  They form the A,
scliistaceus species-group.

A. schistaceus, the most widely distrib-
uted of the six species, has a disjunct
distribution  from Venezuela to  eastern
Ecuador and castern Peru. It occurs in the
subtropical and temperate zones at alti-
tudes from 1.850 to 2,500 m. Six races
are recognized.  The present distribution
closely approximates the assumed locations
of interglacial forest refugia. The species
apparenth arose during a cool-wet glacial
period and was restricted. one or more
times, to the forest refugia during warm-
dry intervals. It seems unable to expand
into more recently available suitable habi-
tats Decause of competition from related
species.

A. natioui ranges on the western slopes
from southern Ecuador to southern Peru.
in the temperate and arid subtropical
zones. at altitudes from 1.570 to 3,500 m.
There are five races. The species appears
to be the southwestern counterpart of A.
schistaceus. 1t probably was derived from
a population of ancestral schistacens that
was isolated in a moist pocket in northern
Peru during a warm-dry period.

A. leucopterus occurs only on the west-
ern slopes  from  northerm  Ecuador  to
northern Peru in both the humid and arid
subtropies and in the arid temperate zone,
from 600 to 2.900 m. There are two well-
differentiated races. The taxon seems to be
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the northern and central counterpart of A.
schistaceus on the western slopes. Probably
it was derived from an ancestral population
left in a refuge in west-central Ecuador in
a dry interval. The southern race is pheno-
typically highly variable and probably is a
recent amalgam of isolated populations.

A, rufigenis is restricted to the castern
slope of Pern, in the drainage svstem of
the Rio Maranon and wvalley of Rio
Pampas. It oceurs in the arid subtropical
and humid temperate zone (a race in
cach) between 2750 and 4.000 m. The
species probably was formed from popu-
lations of A. schistaceus, or its forerunner,
isolated in moist valleys during an inter-
glacial period.

Monotvpic A. albiceps occurs on the
lower western slopes of southern Ecuador
and northern Peru at altitudes between 250
to 1,500 m in the moderately arid sub-
tropical zone. It is partiallyv svmpatric with
A. leucopterus and A. nationi. 1t is fairly
distinctive and is believed to have been an
early derivative from A. nationi.

Mounotvpic A. pallidiceps is endemic to
the arid valley of the upper Rio Jubones of
southeastern  Ecuador, at altitudes from
1.500 to 2.100 m. Although superficially
the most distinetive taxon of the species-
group, it is believed to have been derived
from nominate A. leucopterus.
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